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Abstract of JP2001 008681 

PROBLEM TO BE SOLVED: To obtain a new cultured cell strain capable of stable expressing 
cytochrome P450, useful e.g. for the analysis of at least one enzyme participating to xenobiotics and/or 
endogenous substrate metabolism as many kinds of the above enzymes can stably be expressed, and 
derived from human liver cancer cells. SOLUTION: This new cultured cell strain capable of stable 
expressing CYP1A1, CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D6, CYP2E1 
or CYP3A4 of human cytochrome P450 and derived from human liver cancer cells is useful e.g. for the 
analysts of at least one enzyme participating to xenobiotics and/or endogenous substrate metabolism 
as many kinds of the above enzymes can stably be expressed. The cell strain is obtained by 
transducing an expression vector ligated with a gene cloned through the PCR method, etc., from a 
cytochrome P450 gene-containing DNA fragment obtained from a data base into cultured cell HepG2, 
etc., derived from human liver cancer. 
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M bM^ h £ £ P- AP4503££i£fcf8£LTl>SilBIIS8: 

hSi^hfrP— AP450CYP1A1, 1A2, 2A6, 2B6, 2C8, 2C 
9, 2C19, 2D6, 2E1. 3A4 %&feKftmt&Tdbs 
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t hM^h^n— AP450^CYP1A1, CYP1A 
2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C19, CYP2D 
6, CYPZHSftttCTm^EttJEt^SK-rSllfcRa 1.1518 

ntm 3 ] t bEtmmmmfiKepGz-e&znim 1 12 

[»*5i4] Hepc/1A1.4, Hepc/1A2.9, Hepc/2B6.68, H 
epc/2C8.46, Hepc/2C9.U Hepc/2C19.12, Hepc/2D6.3 
9. Hepc/2E1 .3-8Sftt4Hepc/3A4.5T?fe5fiS*SI 1 ffi« 

cc)4#a***tf/*fei4rtfiEi£iHiftiffli 

fc©{t¥*ifiU (d)£{«*IM3 £ tf /* ft {± E*j£tt SSI 
f^WBNROl&ff , (e)£#JI1&te £ tf /^fcttflffittS 
JtftlWHBOiSttOflBft, CO i#S^*3 £ tf /* ft tt 

rtftttseftif k: a «nist& cg)^*ji«f* At>v 

£«P13 * tf /S ft ttrtettMlfW© A 

14, SfcttOO ffFfcftJSt-S£{*ft»fcAtf/SfcttP | j 

1 1 *£t*Stt* A tf/S ft tirtftttSKfttMOU 
[If *S 7 J ff^gt 1 ^ 
J&PI*r5tt£* OtfitHMMBAtf/SftttflftttS 
/£ ft » fift'KSHftif A S> iWUia»tt«^-r 2.% 

k, (d) ttfcmvdis a tf * ft t± fiftttsn^ffifc ct ^ a 

£«tt*R8W-*ftJt, (e)£fl^toteAtf/*fc:»l*3 

ItttlfcAa/SfcttfcSI^Kftaffc A D^MMtt^ 
8WS feH> (g) £{*H^& £ tf /£ ft It rtfcttSKft 

Rft*Atf/Sft»fifcttSJtefctt(0£^ l HM5A 
[M#9U 0] CYP1A1, CYP1A2 S . CYP2A6, CYP2B6, CYP2 
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C8, CYP2C9, CYP2CI9, CYP2D6, CYP2ElfeJ:tfCYP3A4(D 
Vvfftfr l MSfefc 2«tt±*fi£t^Kir* t MFFS8 

WKRoieitoffis, (f )tmma*s & ft artfi 

[if^S 1 1 3 CYP1AU CYP1A2, CYP2A6, CYP2B6, CYP2 
C8, CYP2C9, CYP2C19, CYP2D6, CYP2El*3J:tj : CYP3A4© 

ftflft* Atf/S ft ^fiffittSKft^^feoMSS ffio 
[IB^Sl 2] CYP1AU CYP1A2, CYP2A6, CYP2B6, CYP2 
C8, CYP2C9, CYP2C19, CYP2D6, CYP2El45<i:tfCYP3A4© 

**o««(iBjBt»* 2 aeujB^s c it fcr* 

(a) ^{*Sfe*5 «t tf /*"?kttfi«Ett«K«W««*lfi« 

30 ^ftina* a tf a ftttrtffieaufWK <fc d 

/S ft iififfltSK fWf »c «fc 0 a»Ktt*»Hr«* 
ffFSttSS^-rsftlK. O0flTfcffMf«fe#H**A 

tf /* ft a Wffiffis«a ft » co^ftii** a tf /s ft 
40 a»*s 1 3 ] mm 1 2 raso3Stt«ffl vrff & n§ 

Dfi3R*i 4] Il^l 2S«o(t^Sfttt*OS* 
[0 0 0 1] 

1. thM^h^n-AP450^^fcfg3El'r§t:hB : FSi 
50 Atf/SfettrtfiEftSKftWtBB^-rsWISOlSWW 
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*W©<H^©**r£ik- (4) ^fMMfc*J:tf/*ft: 

/Sfc«fiftttSS«WBi*©lfi*o««f^ (6) £ 

©JP*t75& (7) 4ftIftte*rf/Sftt^4ttl^ 

tf/a ft Si ft gttSJI{«c ± § »€*&©5&3i©ji?*T 
73 ?£, O) SHIifWteJ:«»^ytKra©lS«T*ffi» Cl 10 
o) £{*H$J*5<fctf/a ft liftftttSKftlli© * 

SH«WfcHF«tt«3HolB«f^ (12) BffcftfflT* 
£{*g$!*5 J; tf/a ft ti ft&14SM©f$*/r73^ 

(2) i#aftfe*tf/sftttrtflEi!aiKfWB* 
WfcAoae«tt*jfflr*iia©«8it«t&» (5) £f* 

*** J:tf /£ ft tiftfiftSKftftt;: * t> »#ytt«8 

»-r**K<oaaR^ (6) *{*Ji**±ff/s&ttrt 

fettSS^t <fc 5 ERKtt*B»T*W©a8lttr 

SF«ttssHftrs««©a8K5a, (8) ffficfpfflr*^ 
(MMiifeAtf/sftttrtfiEttawoiisfc&ffi, 0) 

HT So 
[0 0 0 2] 

* i mb^x^!^ £©£#HiftU5 cfc tf /* ft ti ft a 

$Lfam®tfs ± t?/a ft a ftS'ttsm^Mfc «t ssmsstf: 

©585k 4f*^fefe «fe If/a ft ttrt«EtHIKff»fc <fc 5 

fr&gSKfttt K J; § fff»458Sifc H £ fe ft 5 fif^ 
£#A4fe« «t tf/S fttift£tt§K©ftlifct4^ < ©If 



7 9 Vf - 1£ *5 * tf f" h 2 u - AP450 
t^fgifrr Sft&tctif- b ^n-AP450jl7cP*O#ffi 
SftttfiattSfiO^WfcBS UTS^ h ^ O-AP450tf 

*t»w*aw**febrv i '*, f-v ^n-AP4soti^ 

Iff Blc* «■ S^ftS&te J: tf/a ft ti ft ftttlSCM 
fcfcVTtt* CYP1A1. CYP1A2, CYP2A6, CYP2B6, CYP2C 
8, CYP2C9, CYP2C19, CYP2D6, CYP2E1, CYP3A4© 1 OW. 
*WcM!?£t«tiTV»*. Sft, cft&fcHff«fc# 

iss *fr8iffKo«««ii»cH:fe(Miic «fc d antica^ 

Sfifr&fcbfgglffiMi, WB*Oft«*fcLTffl 

fciftttr fe ft e> f «» otf * o < Jff 

^Ctffj^, IW**I LTV^ft»©ilHg^IE 
VTS#llft* «ttf/a fcttrtSEttSK©fQ»*ff -5 tf 

V\ ^{bfflfla^^OttS^-t^t^ LTVS fe ©ti £ 
tia^EV^ft^tlT^^V^G. Dich et.al., Hepatolog 
y, 8, 39-45 (1988) )o 21 ©«fc 5**^^6 iftSttte* 

a Ti# & tlT #tC^ h ^ n - AP450<D jgffiiffl 

is©tg*{b{c * *} z t ajs < matnx 

V^Sft*. Wt^nft^ffilS^^ b ^n-AP450££ 

5t't%U2>-1tf l ®M$m-£ftX%rc (M. Sawada et. a 
1., Mutation Research 411, 19-43 (1998)) D LAfLft 

«#tit KBR»uB**T?as& « c tjsftaarefe 5 , aft 

f - b ^D-AP450g14fgJS©fti6tCNADPH 9 h?U-l* 
P450Si7afeB©?gttA<j»g?T?S b . « 5 1 ^ <. ©#^© 



(4) 



H 2 0 0 1 - 8 6 8 1 



t Ks«ffiiiiiBiT?ab*jE!«* , a&5. f^SKiw#f sa-* 

©S*EH££## L/cffiHSt^ h £ D-£J>450#§IILft 

450£?§3^£-£ft®l (Methods in Enzymology, T. Aoyama 
et. al in Methods in Enzymology 260tK . 85-92<"s— 
i? H. R. Waterman jg^ . Academic Press 1991^)45 
±tfH^2aaStCJP2Bl*SfiS*'ftftfflIClf.Dai et al.Bi 10 
ochemistry 32 6928-6937^—5* 1993^)^*0*6 

onita^T^s. xatfcov^tt, #&k:cyp2ei 

O&tO^TOM^^ ffrfC#W£^<©^b£ 

i±tift®M'gmiKM j *T%mm<oimi, (2) 
&m/^tz\t^-m^%{\wm<om\, o)^m 20 

(4) 4#s^43*o : / /^fctt^eftsm^tfo 

MU (5) ^#a*feJ;tf/Sftl4^tt3£Hf^Ba^ 
©ffi«©$Mff> (6) £fl*$4B«fctf/$ftttrt : lM££!t 
ftM^G^OffifceflWK (7) 4^*S«3*±tf/S 
ft & fiffittSKftif £ £ 3fflffil»te©58B©*¥fo (8) 

OWHOiHff, (9) SftWttteitf/SfettflffittS* 
f^H{c±S^jEf^tt»3K©lS?«T. (10) £f*J»<fctf 
/SftttfifilHMfWO^SIEWSttOflWfs (11) 30 

jiff, (12) BFfcflW*£(Mtt**tf/*fettfrfe . 

fl&ft£J3 (1) tf /S fttirtffittSKR 

tl^*lfl#rattJt©JI6tL (2) 4ftS«lJ5J:tf/* 

«t*5ssr*flwi<i)asfi, (4) ^ftsiafe^tf/sft 

& (5) 4#gs«ej:tf/*ftlirt*E , KasK«»fcJ:D 40 

a^rytt«»sr**fiojaeR, (e) 

asgs (7)4*M» £ to : /sftarta , itSH^itfc<fc 
siwe^fcrswoaefc (8) m-fiw^fr 

"sn^o so 



[0 0 0 3] 

D-i*P450 CYP1A1, CYP1A2, CYP2A6, CYP2B6, CYP2C8, 
CYP2C9, CYP2C19, CYP2D6 , CYP2E1 , CYP3A4 *SSfc 

ti(l) £fttl***tf/Sfcttfifc^ftfWfcH¥*- 
5If*<Djiflfo (2) fe#Hft**tf/Sfc»rt*EttSlt 
f^3£iig©8¥*T> (3)£fWWiJ J: tf /£ ft « ft£14S 
Ktt»M©^#t3i©$M^ (4) £#K'Btf3<fctf/3; 

rctefttetmmmmmomm, (5) ^#afti43*tf/ 

*ftttrt«EttSKft»85fSOia#©l¥«fs (6) 

*f, (7) ^*saii3a;cf/sfej±rtftttSJ(«WKis 

fflJ&»te©P83l0l¥*T, (8) £#iiftfe«fctf/£fettrt 

SPDt, (10) feftjlf**J;tf/Sftttrt«Ett»ltfW© 
MBmm&nMSis Oi) ^ftJlftftAtf/Sfttirt 
ttttJIRfWfcllHWBfF^iWK (12) UFfcttBTS 
* tf /S ft ttft&1££ft©i!¥*T*£ HTt B fc * 

« if a* d < s ci)£#»»* iif/s ftttftfttt 

DtKB^^fSHTSfftKca 1 *, (4)£ti^S*5J:tf 
/$ ft id: ftSEftSKf^WK J: sag»tt*Saf SftK 
©#§& (5)£tt£ftrfc J;tf /SftttrtftttaWftKfc 

t i *J JffSttSSSH^t 3 ^H©S?Hs (8)Bf Kfffflf 5 

&#mii3 a ft«rt4i±as©^iis (9)^{*s 

[0 0 0 4] 

DBHBI*l!l9i , rafta6<0¥93 W&tt ±I3©S 
^T^SR^WEifcftfttti U ■« 6 fcBKtSff o ft 

», (i) tba^-b^P— i^P45o*sftetS55i-rat. 

hffFffiHS*^©M^ (2) HbM^h^D-AP450 
^CYPIAU CYP1A2, CYP2A6, CYP2B6 N CYP2C8. CYP2C9, 
CYP2C19. CYP2D6, CYP2ElSft^CYP3A4^^K^f 
S ±SB ( 1 ) fEf&©«fe ( 3 ) ffF»*iWIBa^e 
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P G2T?&s±K en 9m<ommmmm, u) Hepc/u 

1,4, Hepc/1A2.9, Hepc/2B6.68, Hepc/2C8.46, Hepc/2C 
9.1, Hepc/2C19.12, Hepc/2D6.39, Hepc/2E1.3-8*fttt 
Hepc/3A4 . 5?as 3 ±f 2 CD E«0*ffiIS8cs ( 5 ) ±16 

m*i* .j; tf /* ft « ftftttSKft* ic na^-r § 
(d) «fc tf/s ft it ftfe'&.&nttmwMvm 

s ft » rtfcttSK ft* © * a i£ JlJiCft. ( j ) &#mi ** 

fffcftUBf 5£#gfttf3 «t tf/£ ft «rtftttSS©PtT 
m ( 6 ) ±IH ( 1 ) ffittOffl&tfcfcJB^* C 

ft 1 1 % mmvnftz is/ % ft « ASttgHtts* 

S^&x ( 7 ) ±IH C 1 ) i3«o«^ffl V* C fc 20 

* /sftttrtattaK'fWte * a «iis»tt*»iw- 

Cd)4{MWM3*tfS?ti4rtfiEeaillftllBfcJ: 

ft^ar **ft, cg)4ftft**» Atf/* ft ti^fifes 

[0005] (8) ±ie (7) mmofi&zm^-cm 
nsf^sftt^* o) ±12 (8) sa^ofh-a- 
**fttt*o***rrsEsJBiaja«, ( 1 o) cypia 

1 % CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2C1 
9, CYP2D6, CYP2El*3J:tfCYP3A4©V>Tn^lfiSft« 

/S ft ttrtffiiSSHf^SfiJOfl^S^ Cd) 

#14. (g)£ttft1MB J: tf ft lzm±. i &S;KtfMfc £ 
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gS£ftSf<o«fc saauttk cj ^ttsfcrfc ft » 
ft a fiftttSKoiWfiEftk ( i 

1) CYP1A1, CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C 
9, CYP2C19, CYP2D6, CYP2Elfe itfCYP^W^f tlfr 1 

tf/sftttrtffitaaifwa*o«ttSffi, a 2) cy 

P1A1, CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C9, CYP2 
C19, CYP2D6, CYP2Elfc«fctfOT3A40V^ft:!MflSfe 

* 2«X±fflV^S?: t*«pftfcrSCa)tfl«lll*J:tf 

<fc 13 fflfa^ii^^n-r s (d) ^g^4o a tfs ft 
a t>v s ft » rtft«as«««f k <t t? fffflwt ssH*r § w 

3) ±fB (l 2) lE«<035?S*fflV'«T»5ti*fl:^*S 

ft«^©^, 4BAtf (1 4) ±13 (1 3) WMfrW&m 
[0 00 6] 

e^ns t bgfii^wi, t hflTftsuc^-rs^fUffl 

ffiSttc (S t $b<«, H e p G 2) *thffFBi*±ti^ft 

b^p-AP45o^n- F-rsaeyssstwR*^* 

^LfeSKtt^ ^IJ^tff@^Of-b^a-AP450^3- 

<fc D #S ci fc T?« § = d O^SiB^J^: t, fc t J: D PCR 
SIO^KJ: D h ^n-i.P450^3- KDHAWfr*^ 

m-f * e. t ^ art gr*^ § . c o <t 3 k lts 6 nftDNA 
^•rs^fi^m^&feft^-r^^^-^Au 
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(o^^zmx^ntci- b ^n- ^P45o©5HJfc * t> &ft 

ISfi&S©* D 3S L fc J: 9 *©ttft©££1£&5IST?£' 

— , CMV7"Dt-^- HS V-TK7n^-£-ft 

[0 0 0 7] rthS^h^D-^P450*fiffifc3^Hf 10 
3 J tit, thM^b^n-AP450©?§^Hi14T*B 

^ b ^ n-AP450©MttJb^fcft3 c Wftv^ 

ist-s. sfe, tha?-h^p-iP45o*56wt*»ia 
tfs ft § 9 1 > * n- ap45o# 

?gfcLT(±CYPlAl, CYP1A2, CYP2A6, CYP2B6 , CYP2C 
8, CYP2C9, CYP2C19, CYP2D6.CYP2E1, CYP3A4ftHib*& 

jfscifctf-effa. tn5©**«* ^#sfti*«fctfs 

fcttrtftttKKOftBfEJ&fcfrS af*f D Tfttfc < ^ ©ft 
f^msofifiF. S*R*45±tf/S fcttl*R£e£Htt 
StftlfK £3«#'f£©f§Sk £1*11^*5 £ tf/S ft tt 

-AP450©3*fc«fc D 3*362*1* ©T?tt* <UDP-^V 
*n;i/;H7^7i7™ 7;V7;f h7:v7s7x 

^^ft>b7yX7x7-B, X#*S/t 

tf&itff- b ^U-L,M5m7xMM 40 
b*n-AP450©3S3M«:«fc DfFOflWffi*?53B*ti&*fe 

46 e ©annate t b s*©^* <ttuDp-m 

D/i/;Vh7VX7i7-€, X^7tb7>77x7 
— fc\ ^;^^»7V^7i7." tr, x^i/tF 
7 * tz\ N-r -fe^V b v >77 2.7~tf, 77t>* 

&l\ £©£5&M©-o^LTtxbjHMi*©i£ 
*«lfifflepG2tf*tf5*iS. HepG2ttJBtt, UDP-^/V 
^D/-y;l/F7^77i7-^ 7;V7^h7VX7i 50 
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5— tf, W^yb7y77x7-^ X^S/t 
F9£— tf, 1-7^^7^77x7- tf, 7^t?> 

ty**^-?— - tf*3<ttfNABPH vmwmmtmm 

bTVSCfc^jB&tlT^SO. Rueffet. al,, Mutati 
on Research, 353, 151-176 (1996). £Lh©1&5fr5* 
^aj3#5»HepG2fc£l>T^b^a-AP4 5 0^$^ 

iff £ t b flflttD«IB*WI&£ S £ KriJ5& L fto ft 
Hepc/^.S, Hepc/2E1.3-8. Hepc/2C9.K H 
epc/2C8.46, Hepc/1A2.9. Hepc/1A1.4, Hepc/2B6.6 
8, Hepc/2D6.39, Hepc/2A6L . 9, Hepc/2Cl9.12*H?bW 
$ L<ffiV»5nSo Hepc/3A4.5teCYP3A4©ifS'[4fS3ElM 
Jj$T?£ 5 , Hepc/2E1 .3-8»CYP2El©i^ttfS5t«T*& 

Hepc/2C9.l(4CYP2C9<Diff?S1SSSBSBlfiTa5?) > Hepc 
/2C8.46teCYP2C8©ftg&^«T'fe "9, Hepc/1A2.9 
«CYPlA2©iS?gftS^SfiiaTfa& Hepc/lA1.4ttCYPlAl 
©WJSffiBSIBBa-eft D > Hepc/2B6 . 68BCYP2B6©iSfS 
It^^ffllS-e^ K> , Hepc/2D6 . 39t£CYP2D6©iaS14f§gt 
fflBai?& Hepc/2A6L.9teCYP2A6©H?Stt^«'T? 
S Ds Hepc/2C19.12BCYP2C19©iS}S'Sfgil«l?S 

*5fc*5MI3a:, ±fH©tb^b^a-^p4 5 

§Llh^#^t-r§Ca) SfeftRftfeAtf/SfettFWEtt 
SR^WKH54-rsB«Oj»«fm Cb) $LfeWfa%>& 

m (d) i(«Wj*J;tf/S&ttrtffiHW«Bfa* 
©iSKTJS, (e) ^f^fefc^tf/Sfttefiitft^S^ 
WB*OS*Oi5¥*f^ Cf) £f*WftfcJ:tf/SfcH: 
WSttSK^tWS*©?S1*OiSjflOPflTm (g) 

«WtJ:*ae«ttoSERO»«f»fe, (i) 

m (j) ^#H**J:tf/*ftl4rtSEfKSftftWoA 
S«HMtt0J»*fm Ck) 3fe^^feJ;tf/Sft{±rt 

«Ett»ic«WfciF»ttSBSo»«f ft^ci) 

to 0 0 8] JKTfc±E(a)~C0E«O*35?Sfco^T 

(a) ^sti*3j;tJ : /sftteF , ii4'i4s^iftii-i--r 

P 4 5 0««£icJWtSt bffFI^S4*©^«ilffiflatt 

fiSffiaKftWtM^TsesROllltff^ffiT* a (J ■ 
L. Japoli IS*" 1 Methods in Enzymology vol. 206 p 
p. 491-501 Ed. by M.R. ffatermanta^Academic Press 
199U H. K. Kroemer {i^" 1 Methods in Enzymology vo 
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1. 272 pp. 99-198 Ed. by M.R. Watermanti^Academic 
Press 1996) 0 JWttSfcH:, imMML®* h ^D-i»p 
4 5 0*gWEKSBW*t bBFWi^OimolB^ 

(DWVZffitfst* c fcfc£S£ftiltlfc£tf/3:fc&ft 

(Dmt^m^rt 5 c fc ft «t ssmRjsansosw. sst 

i^ft^k »ffltBj^s *Pftjfiffi 

(b) &*tR«B*j:r;/s?t»rtSi*sstf<iiHiaBoJB 

* *£#«618 /* fc« rtffittSSO«®<DEft* 

OftffllKB©jS*f!^l6T?a&5CJ.L. Napoli Bfr Met 21 
hods In Enzymology vol. 206 pp. 491-501 Ed. by M. 
R. WatermantiMcademic Press 199U H. K. Kroemer 
fifr Methods inEnzyinology vol. 272 pp. 99-198 Ed. 
by M.R. WatermaniSMcademic Press 1996)o Wk% 

[0009] (c) *fe#H*»J:tf/Sfttti^HKm 

^^RTS^fe^G. L. Napoli Bfr Methods in Enzy 
mologyvol. 206pp. 491-501 Ed. by M.R. WatermanB 
^Academic Press 1991, H. K. KroemertSfr Methods 
in Enzymology vol. 272 pp. 99-198 Ed. by M.R. Wate 
rmanB^Academic Press 1996) D IflMtlHfcLTtt, ± 

cd) £fom®}is£x}/MrcimmiMnvmm®i<DM 

awe c^bi*sft*s«) ztmwhmmx&'emw. 
a c fc * t> &&m& &xf/*it \± ^sttss 

OftttS«»OWfttfflrffi1?**a.L. Napoli Hfr Met 
hods in Enzymology vol. 206 pp. 491-501 Ed. by M. 
R. WatermanSMcademic Press 1991). ffl&VSR.t'L 

• (e) ^{*^*5<tt?/$/c«rtffi14SS«if^OPl 
*f©jSP#r£B;fc.fc*.t^- ^fe»*^h^n-AP4 5 
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1-SJifcfc.i?) £{£Hti:JD <fc tf / S fc ft l*l£1£Sgftif 
j»O^<DH#OjB«WRr*6T?*50.L. Napoli S 
ft Methods in Enzymology vol. 206 pp. 491-501 Ed. 
by M.R. WatermantSTtPAcadentic Press 1991) 0 

Kit, ^h#n-AP450B*igte©ie5, $ywm<D 
fflp y mRNA©M'>£fcfc£ D^tUf 5 C £imm?3t> 
So mH^SfcLT^ #flP450fc:ttJST SiPftStt© 
jBJjg, #fflP450Sa^^^fjS-r5 i >x7.^y7"a-r^y 

^ g-ilP450 nRNAK^jS-rSyif^-f^U^-tf— 
[0 0 10] (f) £{MWfrfe*tf/Sfcttflfttt3Sft 

*n- Ff sae?olteMfl!)±S&i!*»ffit"SJi fc 

tt©iBiOl!Wf* t lfff6^a5*G. Rueff BMutation R 
esearch 353(1996) 151-176) 0 P#Wfc&>. ^h^n- 
AP450#*S'H£tD±S, ^^^^fiOtife mRMAO^tn 

^tftaj-racfcTprisiTaes. ttaj^tLTtt, #st 

P4TOfc#fc**ttKStt<D*£, #HP450gaftfc*ffS 
T5^^^nf^>^ ^-aP450 mRNAfcftjSf 

«:> ±!5fcll^©fecD5S:fc** s fflV^nSo 
Cg) ^{WllrfeAff/SftttrtffittSltftWfcJ:**! 
IfiWfcOJSffi : ft fc ^ ^ ttWWt©* b * P - A 
P4 5 0*^t^r*tbIflW**O«WIBlBa! 
*\©i«fc J: 0 ±f*H^43 <fc /* ft &rtffi4SRcDft 

SCD. Wu ffi*» Journal of Biological Chemistry, 27 
I, (1996) 239l4-23919)o ifcWMtfc LTtt N ±fEfcH 

[0 0 11] (h) SftiWfefeAtf/SftttrtfiEttSK 

=^h^D-AP4 5 0££j£fc:3SSI'rSfc MfflKfiA* 

k% fcic^-r c fc * o iftaftifeitf/sfeartstts 

RfWt *«afi«tt©liWf!V™'?f £ft£ 5 
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{tf CtKAbiWfjBnirilTftSO. Bueff SMutati 
on Research 353(1996) 151-176, 11. E. McManus iSfr 
Methods in Enzymology vol. 206 pp. 501-508 Ed. by 
M.R.WatermanSfrAcadeinic Press 199l)) 0 WfflfaUt 

P 4 5 0 %&fe£.3mr & t h JfflI&£*©i§*Sllfiffi 

iSRstfyttoUMWi^niiT?**, £ft£5fc. ttttft 
S^^h^a-AP4 5 0«ge£K»H'*'*tMfflWi 

) S C t fc<fc t) flWffliWe* 5 0 . Rueff SftWitation 
Research 353(1996) 151-176, K. Kawajiri (SfrCytoc 
hromes P450 metabolic and toxicological aspects pp 
77-98 ed. by C. Ioannides CRC press (1996)) e Wk 

(j) ±(*jMfc*±tf/s&ertS«Kf«f©«j;*iE 
P4 5 os^fc^fst >BFWs**®s*mBatt 

t fcfcj: D£#Sftfc«fc£k / £ft»rtM^fittW© <t 
SSRMttOtfffitftWff**. Sft*5fc* ttfcftR 
*^ h £ n-AP 4 5 0 ^g^K^IJ-T § t mffwss 

safe, /j^k^ mmmfmmmr^\z^tzh\^^ 30 

OM^RlfiT&SCJ. Sueff KfrMutation Research 
) 353(1996) 151-176). SttftfltfcbTB* ±IEilNS© 

[0012] (k) £fl£WfcJ;tf/Sft:lirt*EttSJt 

JBHQB!ffiE(cMU «III!s«tt©«SI««BK^*e:fcK; 

"6, ffll!Sk:J:!J^LfelWI*J[*fl!l©lffiM^ ST^ 40 

/* fcttrtStt»K«*fc «fc SJIFfcttfcSffir & c fctf 

(1) ffFfcffffl^**»ll*fea:tf/Sftttrt«Ett»K 
0 ££j££38il"f 5 t hJMSE&^^ttifflM^©* 
ttttftK*? 1 h * D-i»P 4 5 G *ffiJE»c:3Kir 50 
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fti±, *wB*^tt*b*nfcJ:*iffliB, sent 
c t^nrti-css., *HMwifcbTtt, ijatraaofe 

tf/sftttrtfttaHi««f«««iE#"ra*ii, cb)£ 

f 5 ftK, (C)4f*Efe^ <t /$ ft tt rt«EffiSK«W 

(E)£*a^*3 j: tf/« tettfifttawftWfc * t> 

ytt*SKHf «*K, (F) £ftgft*s J: tf/£ fcfcfcrtfc 
ttSK^WK J: t) EMHC&£^gt <T § ftHs (G) £f*g 
ft** tf /*fcttrtffitt«ft»fc ± 5 Bf 
SftKSftttODIFtffMrs^ftRftaBAtf/Sfttt 

o^?gffefeitfc»*V^ttWt'*ft)lO*ISItfil**J: 

a) fef*S^*3 * tf /£ ft ttWffittaitft*HBI!*ll* 
■TSftHoasjR^SfcbTtt^ ±i2(e)tn|HiS©^f#^ 

ft* ct tf /* ft ttrtfe-i^m«w»jSoia»o«i «f^rft 

^feK^i^M^Ife i /« ft teftfrfeSKftflfiPfS* 

[0 0 13] CB)£#Hft«J*tf/S&ttrtfttt*Kft 
KHWOfgttSfiHt-J-aftflOSSfo&tfetLTtt, ±12 
(f ) KgE)(R©i*aftfe «t tf /S ft ttF"3#fiSKfttt# 

h^n-AP450#^?gtt©{E5i> ^>^^«©ifita> mR 
NA©tfAn«; H*feft 5T*a(MMt*i*aft* 

CO <fc tf/S ft 14 rtffitt»ftft«t <fc tJSfflflS 

«tt*S9afSftJtOJBIC&Stl/Ta:, ±BB(g)Kia 

«o^i*iift* a ft » rtfiitSK^Wfc ± s» 

ibft H« ft 5 r«»ftK*^fMlft* J: tf/S fdift 
ftfiKKfWfc J: 0»BBfflHfe*S^-raftKi: bT«? 

(D)^Sfefei:a ; $ft^i*lSEtt*W{«c t J;D3iiEll 

tt*^"r*ftJt©asfc5ffifcLTtt^ ±Eooeaa« 
'.<o*#sft*j;tf/*ft«3:i^ttsa^Wfi=*3as* 
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j: tf a ft im&\tmnrmifo «t t? aewt* 
co i^^^fe * /* ft « Ftei^atKfcstffc * d 

s ft ttrtEttMMWfc J: a m%ym ft & -raew* 

<fc tf /* ft It ftHSSKftttk: <t 5 »tf 
(F) £fl£&fcfc <fc D'/f ft tt ffittSHf^W fc k^WM 
m©£f*#ltf*5 j; tf /$ ft « ftfi'ftSKfttlf © <£ 

ft ti i^&tt«H^w© «fc a sesjki4£ t. ft 6 tmwmn 

co4*^t/fcJ:tf/SftBF ( gSttSS«ffi^±aii : F#ft 
g^bft©^ DEftLft*«ffiH(*ffi©ITffl 

■rsai w jt*^tt^iaft «t is /* ft b flsitsmit fc 30 

(©HT^^ffit-a^^fe^tf/aftB^S'ttSS© 
[0 0 14] 

8JteJ:«5, §rft££3SS^St#£3Wi^ti£ft©fc 

F9y^**tJ) ©SBIttpffitbTti, ±SE(c)tiB« 
©±#JMftfci: tf ft tt rtfc«KftWSft0ft#* 

3 nt\z&<D mm? %z.ttfojmr*%>%o ±e 
ca) ~ en (DMmjj&^&vmzftzit^zrctez 

6j8«hft{t-&Biaft-tt J E-©ffl-Pife-!?N 1TI8©£^®I 50 
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itfp^sns® c#j. asm ^mm mr?v 

« y>®> JMbkJttt 
10 BKtt) fc©tfc SSV^JMMM CM*B\ INK. m 



a 0 iRa!f^Tf»6nft<fc^sfttt*o**wr 

7*^v trf* *a, WftiD fc^-b 

coo 1 5] BEftA*Sft«*o*ftoia;*M(*s 



-mifcf£A C#:S6 0 k gi:LT) Kft^X 
it, -0fcO*Rfb^fil«ttO.l'-lOOmg, ^ 
b<ttfil. 0~50mg, ADff*b<tt«l. 0- 

^© 1 Eis#«ttS#3^ *f*a^ssft ZK&^x&m 

ffiHJWCJ^-fiiftiaU C6 0 k g bT) fcS#-T5ti 
^ -Hteo*BHb6**B0. 0 1~3 0ragg£ 
WSb<tt»0. l~2 0mgifi, .fcDJffSKBfi 

0 . 1 ~ 1 0 m g wm*BM&%iK x k> § mm 

IP&'PJBSo ffloKi*©**^ 60kg^ftDK^g 
bfc«^^T a d t *<T** S o ±IB©MM©^M £ b 

ILMs S»»fx aftWO. B&AM, Wt*236l'MV>6ri 

SB, i»i(0}H»lcJ:oTffitr*^ »»«W^»fc 
^bTO. 0 l^v^b 1 0 0SS%, JPSb<tto. 1 

*^©ii^ %W<h\im%hux- T^KBfO bft JIMI 
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ftIJW*j6P*."Cl^8Ffc?B* Lft&, ffiffiiSS LT fcWfif 

iif^-f^ y^ji?)WA*arr c 1 1. § . awsi 

git utSf a ti fcaci?*s. jspfflSWJS* or 

) LTt±, wanna*, ^aftta*, 
[ooi6] s&fc*B93t±* 

0) CYP1A1, CYP1A2, CYP2A6^ CYP2B6, CYP2C8, CYP2C 20 
9. CYP2C19, CYP2D6, CYP2El4o<ty : CYP3A4CDV^f : n^ 1 
® £ ft fit 2 ffl£U:*SS: S t b fFMS^O^S 

#Hfe*5<fc tf fcti |%1£fiKfWBI, (c)£#R 

<oim. (f ) * tf / s ft » rtfttts Jtftw t 

,k«ttlB*& ( g )£{^»'<fctf/£ft«rtMfeSH 
) ftSKfrnt^SSS^yte. (i)4ftgtl*5£tf/£ft 

^ffl1-§tf*^43 t };tj : /Sft«P l >lffi'!4SM©P^ 

CYP1AU CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C 
9, CYP2C19, CYP2D6, CYP2El*3^0 : CYP3A4Cl/^n^ 1 
m S ft tt 2 fflM-h*5fcj£fclBSit"S t b fff 

tfySft«P l 3ffi14SR^IM©Si^^^^^ . 
© CYP1AK CYP1A2, CYP2A6, CYP2B6, CYP2C8, CYP2C 
9^ CYP2C19, CYP2D6, CYP2El£<fctfCYP3A40Vvf flfrl 
fflSfttt 2fflfiU:«SJEK»HT* k MM***©** 

(b) tf /S ft ttrt£ttSJttta»*©Stt 
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«aiaw«i»fc <fc o ^hh^imt s (g) £ 

ftHfefc J: tf /£ ft & fi£ffiSftf«E ± 0 JF*SifSJB 

© ±ia®iBmo^&fflv^T^e»n^{t^iftti^ 
[0017] r(0£fl*»»*"tf/£;fcttfl*Etti$Jl 

ffiteSHftWS*oE*, Ce)iftJMIf* J:tf/* fctt 

JStt. ( j ) £f* =t /S ft tt f*iffl4SSfWE A 
£(HMW3 «t tf/S ft » i%tt««ifiB*««Stt*4i 

s ft » p^istts^WE «t t> aewtftWRf § 

3 00 ffFfcf^ffl f ^ ^ft^^fe * /* ft tt F^ffi 

14SH£ fttt (O^ttJife* <fc tf/S ftliPtettSfift 

i;tf rCa)^(HM»ft*tf/Sft(4rt*EttailfWBIS 
>&!!flS-r £^ Cb)^f*^fe* tf /* fttt ftffi'&S 

/SftttPWEttaKffiWfc* D»IIIWItt*fHi'*"** 
m> (A) £&m%Sls J;tf * ftti fiffittSKf^fc <t 5 it 

Bfetei:tf/Sft^fiteSH$ft«Ci)*f*^feJ: 
tf/S ft tt ^ftttSK^Wfc * D , if ft &^®S14*ai 
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TCYP1AU CYP1A2. CYP2A5, CYP2B6, CYP2C8, CYP2 
C9, CYP2C19, CYP2D6, CYP2Elfe £tfCYP3A4©Vvf ftfr 

#T/?&, ME£& aWESffitt, CYP1AU CYP1A2, CYP 
2A6, CYP2B6, CYP2C8. CYP2C9, CYP2C19, CYP2D6, CYP2 
Elfc «fc tfCYP3A4C> F*3 <0 V^n3E^IMBlOlKR*5SW*- 10 



IS 



) [0 0 18] Sj*®3te9fil5imsnfelBl!S4tttHepc/3A 
4.5, Hepc/2E1.3-8, Hepc/2C9.1. Hepc/2C8.46, Hepc/1 
A2.9, Hepc/lAl.4ttl 9 9 9 ¥ 2 J! 1. 0 0 *P 
BErSi)SJllEt-H*«r2 - 17-85, ItHSA • 

^mciFOfcfev^ ^n^n^fes^iFo 50502, 5050 20 

3, 50504, 50505, 50506, 5O507£bT, 2 0 00^4 

n 1 2 h»»5««»^< tfffi* 1-1-3, wmrng 
j3Gmffl&x¥33mmffifi cn i b h) k^ie 

ff-^FERM BP-7120, PERM BP-7121, PERM BP-7122, FERM 
BP-7123, FERM BP-7124, FERM BP-71 25 i: bTSFf&£tl 
Hepc/2B6.68, Hepc/2D6.39ti^n : ? 1 WJ^ 1 9 
9 9^2^ 1 503b^^Kja : ^i : &^JIIE+H4:fU2- 

17-8 5, mm&A ■ mfmsn^K^rmti- 

#^IF0 50508, 50509ilbT, 2 0 0 0^4^1 2 B*f» 

zw&m-o < tfmm 1 — 1 — 3. insan*ims^ 30 
^#i¥xn^riiT^RiT cn 1 b h) tc^n^n^ten 

) ^FERM BP-71 26, FERM BP-7127fc LT«F3£3tt"tV*o 
Hepc/2A6L.9, Hepc/2C19.I2ttWetU 9 9 9 
%.zn 15H*5^JRliff^Efl?©IIKi-H*«r2-l 7 
-8 5. WBB^'5H»»^EBfaW))K:*^T«»^I 
FO 50511, 50512 tLT, 2 0 0 0^4^12 0^53* 

< ass 1 — 1 — 3. jn§gn£in&ffi!&£ift 

I^XHSWW^ (N I BH) eWPnfflftfc^FH 
RM BP-7128, FERM BP-7129t Lf»Rtftirv , »*. 
[0 0 19] 40 

^ftftO^SttffKHr 5 ©avKDU-ix^W-i' (Sam 
brook) SOT— a T;!' (Molecular Cloning:A Laborator 
y Manual), 3-/1/ F ■ 77D W • • 5*5- 

hbf h ^a-AP450^D- K f SDHAWtf-cD* D-i/ 
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7V— ^5, 5I^£tlfc:£&:P&Spolymerasechain re 
action aitTPCR)S*ft<fcD^P-V'fbLfco ^n->ft 

eneBank) Of^^^-X^ 5 A^RTffiT?*'* . GeneBank 
£fctf3gW-Aft#^iCYPlAUiK03191> CYP1A2&M55 
053&5VH4M38504, CYP2A6&4M33318&'5W4M33316. 
CYP2B6 &4M29874 & 5 V S J 02864, CYP2C8 Kill 7397S 3 \ ^ 
&J03472, CYP2C9&M61857&5W4 J05326, CYP2C19B 
M61854&3VH4J05326, CYP2D6&X08006&3 W4Y0030 
0, CYP2EU4J02625, CYP3A4^J04449fcfetjT^So £ 
n-y{f:bfd]l^£DcDNA&, pcDNA3.1(+)^£-(Invt 
rogen Co.) CMV (t'f VjtfnW^) CX^ny 
■9— • 7u^-*-<DT^fc7n*-*-<D$^"t373 
[R|fc-&b-&TWAbCYPlAl5&iSA bfclAl/pcDNA3 . 1 
(+), CYPlA2£&Ab7clA2/pcDNA3.l(+), CYP2A6£^ 
Abfc2A6/pcDNA3 . 1 (+), CYP2B6^^A bfc2B6/pcDNA3 . 
l(+), CYP2C8£*?Abfc2C8/pcDNA3.l(+), CYP2C9£2g 
Abfc2C9/pcDNA3. l(+), CYP2C19£>§Abfc2C19/pcDNA 
3.K+X CYP2D6£r3*Abfc2D6/pcDNA3.l(+), CYP2E1* 
af A bfc2El/pcDNA3 . 1 (+), CYP3A4#;f Abfc3A4/pcDN 
A3.1(+)«»fc. 

[0021] mm 2 ^ v v p - h$m®m$^M 

HepG2 tt, 10% FCS ^^StsM fetal calf serum) 
(Bio Whittaker)£#t?I)MEM (Bulbecco' s Modofied Eag 
le's medium) igt&Tlgfi Lfto HepG2 *60mif*>f v 

(GIBCO BRL) £ffll^T2/xgtDlAl/pcDNA3.1(+), lA2/p 
CDNA3.K+). 2A6/pcDNA3.l(+)> 2B6/pcDNA3.l(+). 2C8 
/pcDNA3.1(+), 2C9/pcDNA3.l(+), 2Cl9/pcDNA3.1(+), 2 
D6/pcDNA3.l(+\ 2El/pcDNA3.l(+). S5V^43A4/pcDN 
A3.l(+)^b7^X7x^hLfc„ 2BH10» FCS*^Cf 
DMEMJSifiTJftftSkx 500fig/ml G418 (GIBCO BRL), 10% 

FCS^#t?DMEM^ii^B^L, 3 — 4 0ftetfLV»iSlfl 
K£$iU G418iHttt*^n-->^Lft. f#5tifcG4 
18ifffi«»200/ig/ml G418 (GIBCO BRL), 10% FCS^ 
tJDMEMig^T^ bfe 0 # 6 tlftG418«ttl!fe©*SO«iO 
Of - h ^ D— AP450jgf£5&6tTKSBfSO*S^SIJ^ bS 
tt®ffi<^ffifflc%M b, bfc 0 

[0 0 2 2] (l)CYPlAl*5J:r;CYPlA2ll^tt©Sffi(D. 

xb+v'I/^'fy (Molecular Probes) tiDMSO (di 
methyl sulfoxide-7^ f-;VX;U7 * ^pfr'f F) (Sl3t*E 
ID T-2mM lCft*j;5KHMRbft.. ttl^2% FCS 

(Bio Whittaker) ^7x7^1/9 F^DMEMfS 
% (GIBCO BKL)*e500jiM fcft**5fcfiHRLfe. CYPlA 
1 fe^Vli CYPlA2^W^127x;l'7b-f (Falco 
n) fcSlU 3>7;VxVbfc)S:5Jt* V^a 
^^-fi^tgttbfc-o igt{k^©?lb. 7x7 
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£500 ft 1/7 x;V^ta Lfc 0 if mT^CT-SOSS^fe 

UV/V^^V (Molecular Probes) 
<JW%Bffl£&s Molecular Probes* t) EX LfcfeO^ffl 
V»fe. »SnfcCYPlAia6SV^ttCWlA2igftSES*0*fr 10 
jtp5CYPlAlW«9a*i: LTEepc/lAl .4i**, CYPlA2,a^ 
Il^t LTHepc/lA2.9S^#^f#fto 
[0 0 2 3] (2)CYP2A6 ?651i0BS©SfM!lSi:i^S'ffi 

K3S:s«fc5t^tft. cn%2» fcs cbio whit 

taker)£g-ty7x7-;t'W F^-gDMEMt&ffl (GIBCO BR 
L)T*500 fiMtc&S <fc 5 fcftJRLfco CYP2A6fS5itt«rl2 
^ x ;l//b-b (Falcon) fcMSU n^l/XVhfc 
ft 5 ST? CCfe — J*JT?#SI L ft D igS 20 
4fc «*a%R9IU 7x7-;VWF^DMEM^ifiT7 
7- h fcfWI LfeBflMtiJfci* Lf&L ±9lT*ffl6l b3fc5Q 
0 fiM7 W y^500 fi 1/7 i;^iPLft a 37°CT*&JS£ 

Tris-HCl (pH 7.4)-£10{g£#)|RU ^Tn^ftKfrfc 

L, £$b£7-fcFn*-77'?l)7££Mbfe 0 
o^i/^YU ^tD^P^Htt. Extrasynthese<fc <QMX 
b ft fe V^fco # B nfcCTP2AfiJSHt58M*©«:*^ 
6 CYP2A61«i£ll$ fc b THepc/2A6L . 9ffi^f ft <> 30 
[0 0 2 4] (3)CYP2B5f£^IIS©Stt©a£fcfci£tt 

Mh^^'jV (Molecular Probes) &DMS0 ($tft 

FCS (Bio Uhittaker) £^tf7x/-;VW FTODMEH 
tgt-fe (GIBCO BRL)T*500fiM £ 5 fc*HRbfe„ GYP 

2B6#^Mfr£l27x/l'7 , b--F (Falcon) fcfflfflU 
ny7;Vxybfcft5S-e CO2 y+a^— $f-rtT? 
ig*bft 0 ig#^, «%*K5IU 7xy-;H/y^ 

<&DMEM*git&T? 7 F b ft»W&*ifc*£ L Tdk, ± 40 
IST« Lfc500 fi M 7-X F 3^7 7 V U >£50D fi 1/2 x 
;l«ibft 0 37 0 Ci?KJC5^-*fe^ #^x;Wk*5EI6« 
£H]l&bfto £JS?I**0.1M Tris-HCl (pH 7.4)t?10«fc 
tffRU ^jfcflBtJfcfiOH- (B&^m^Sff F-200 
0) fcT* gjjgifcR390nni ^a6ft440mOajHfift* 
$J£U 4jStft7-l£KD^^y>«3£»Lft. 7- 
t KP^i'VU 7<0$PP ! fcSH;> Extrasynthese <fe D 
HAbft &<D£Ji^ft 0 If &nftCYP2B6gttSS5att©ft 
*P*V6 CYP2BS^U^ fc bTHepc/2B6 . 6Btt*#fc. 
[0 0 2 5] (4)CYP2C8fPMS©St£0$!£t[i&S14 5( 
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£*V— ;V (ULTRAFINE chemicals) »y77^;V (ft 
?mS) TlOmM te*««fc5fc^L7fc..3^^ cn£2 
% FCS (Bio Ihittaker) %3*?7 x / FT^DM 
EMig±& (GIBCO fclftS id fcWIRbJfco CY 

P2C8?8?i»^127 x;V7 V- h (Falcon) £&9 U 3 

Sbft, ttttSL «WM&»5IU 7i/'-*l/9m 
DMEM£gttfiT7 U- F tC^Jg bftfflB££i£?# bftlt, ±IH 
T?*3R bfc30 /iM^ ^rV — ;V*500 ft 1/7 x bT37 

f- h v A/ ofoffi&m %ma • m&m. ^mn.w 

ea-UFn^^^^y^^-fe^^fibfc. 

Capcell Pak CIS AG120 (5 fin, 4.6mm0x 250mm, jg£ 

S)*fflV^ftio »«I*li:bTtt, 4087^2 F n F U ;V (HP 

Lcffltafk a^ai) *fflv^ft. EfS?s 40 pi 

(C^L^S&ffl^fflV^TJSffflS^ft. **V-^ ft* 
tf 6a-HFU^7^7y #*-tr;W±, 230nm CeRJttffi) 

t?itmbfe 0 wwwifcbT, lOfiM^^v-n/. 

5/iM 6a-tlFP^>/^7y (Gentest)40/il 

y-7x 7-7 3 7bfCa # 5 tlftCYP2C8?S1SSKi*0 
*^ B CYP2C81^^» t bTHepc/2C8 
[0 0 2 6] (5)CYP2C9^tSiS«0?Stt©S , J^^^'ft 

F;V7£5F (Research Biochemicals Internationa 
1) «y77-;V (Sl)fc*fi3l) T*50nM fc*5*5fc^ 
bfec Cin^2% FCS (Bio Whittaker) ^^07 

i>/— ;l/WKTODHEIIfBft (GIBCO BRL)T?500/iMlCft 
« «t 5 KmRLTco CYP2C9fgm«S3a ; &i27x;l'7b- F 
(Falcon)^mSU ny7;VxyM:%5ST C(W 
7+i^-7"rtTtg*bfc 0 ig*»^lb, 
7iy-;l/l/7 F^#DMEMW!?7b- F fcWJ»Lte» 

500 /i l/9i;MfiH bT37°CT^fS^^feo #7iM 
BKJS^ImI^U MOT-bF-FU;!' (SBtSSH) 

tci^fct Fn^7-h^V775 F*HPLCKT£Mbfto 
^•7^li> Inertsil ODS-2 (5fim, 4.6mni<J)X 150mm, GL 
Science) ^m^fc ^ttffit bTti, lOmM Acetate Bu 
ffer (pH4.3) tT^Y^bVfV (HPLCffiSS^ 
3D ^72:28 v/vTiB^bftfeO^ffl^fc, Mi5m40fil 
^-07x773 7b, ^jSl.Oml/mim, *7i^)US40 
°CT^^bft^Klffl^^T^fcB^^fc 0 h;^77^ 
Fft*tFt FP^-7b;V7"75 Ftt % 230nm (MftM) 
•e^fflbfto ^2p^Hi:bT, l00fiMh;U77^F ft 
t fcO ; 10ftMtiFn^>'b;l/77 5 F (ftft^tf-fev^ 
-) 40 fi 1 *-f »*i 7 -7 3 7 bfc 0 m BtlftCYP2C9?£ 
I ^BftOfc^^ftCYPZCSafflEHtt t bTHepc/2C9 . lffi 
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[0 0 2 7] (6)CYP2Cl98S^©S1£©$5£fcWSffi 

n^2%FCSCBio Whittaker) £"gty7x7— frUy F^ 
#DMEM*gife (GIBCO BRL) ■eiOO/illfc&^.fcS fcftSRb 
fto CYP2 CI Q£Hmfl&£129 x /K7V- b (Falcon) £81 

f^t^SLfto I U 7x/-*l/9 10 

F^3'DMEMigife-?7 p b- b ICttX LltMOB&tfflfrLIt 

±I3"rtW5Uftl(X)MMCS)3«7x-h^>*500fil/ 
7 x;l/Ss;&a L,T37'CT?RJiSS-&fc, > fr? x7WP 5 

^m^a^^m^Ltco hplwet 

fc£ t5fe4' - fc h* n ^ * 7 x =■ h 7£5£g 
bfc: D Capcell Pak C18 AG120 (5 /in, 4.6mm 

<f>x 250mm, jK£S)*J|V>fe. MtbT^ 0.05M 
KHz P0< (pH4 . 0) 7^ b r. b U ;V (HPLCfflK^ Stffitt 
H) £74:26 v/vT8&&bfcfefl!>&J8v\feo EfSSt 40 /i 20 
1 ^^li'v'aVL, ??S20.8ml/mini N #7AHg4 
0X"P5fcKwbfc*MWB*fflV>T»tti*-frfta (S)*7x 
-b-fyfeiW-t FP^v^xXb-fMi, 204nm 

T*&fcHbfc. WKfcKfcbT, 50 MM (S)* 
7i-h^> 43itf 5fiM 4'-tFD+^7i-> 
((ifbHFrfey^-) 40^1 ^^i^-7a> 
Lfto #6tlftCYP2Cl9gtt5gmScD*^^5,CYP2Cl9^ 

LTHepc/2C19.12Ht*fffto 
[0 0 2 8] (7)CYP2D6^^ISa©?SfecDSil^t]aStt 
^31«03§fK 30 

77^n-;b tfiftftflHry*-) HJia*-e2(wiic4 

SJ^fcftfflbfc. cti&z* FCS (Bio Ihittake 
r) £^i&7x7-;l/by FTOMHltBtt (GIBCO BRL) 

£ x ;V 7 b- b (Fal con) f df g b „ 3 V 7 7bx 7 b E 4 
5£"e C0 2 -fy+a^-^rtT^SIbft. ±3«ti, 
*gltil£©?[U 7x7-;l/by K^DMEMigtfiT'7 , P- 
b fctf*bfclBIBS%iJla&bfcSL ±KT?#3RLtc200/iM 
779p-;1/^500m1/7x;P^PLT37°C^S^$-?± 

4 Cfcl' - 1 Fp k*sT7 7P^^i bfco 

Inertsil 0DS(5ftsik 4.6mm0x 250mm, GL Science) 

£#&30%7-fe b - b >; (HPLCfflMS, ajiew 

St) Sfflv>fe. S*S3S*3R«*TfiOOffite*B?b, 

•5 "5© 40^1^r-f>'i 7 x7y3 yU H5I1.0 nl/ninu 

aS2MS252nm ^9fiS302nnT*^tflb7 > c. WWWtfc- 
LT, 100pM7*77D-;l43£tflOpM l'-hKoW 50 
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77D-;l/ (ftft&«Hz>$f— ) 40fil fc-T^x^f 

3 yhtca fi6nftcwzD6JSttSHK*oa*»3tp6CYP2De 

*SKS»fc bTHepc/2D6.39^t#fc 0 
[0 0 2 9] (8)CYP2ElfSB*IMfi ©ffifioaBefcWStt 

Mv-bP 7x7-71/ CSlftiUGS© &DMS0 GfttfGttHD 
T?2nM fcfcSASfcffllRLfe. *te.- <m*2% FCS (Bi 
0 Whittaker) m7i7-;H/7 F^DMEWS* (G 
IBCO BRL-)T*500fiM (C&S«fc5te#«?bfco ZElffiHffl < 
SS^12^x;V7b— b (Falcon) fcflSHU n77;l/X 
>hfc£S*T? CO* ^^i^-^fifiSLfe, 
*8»& !R5 ( U 7 x 7 b * F ^DMHtfgJfi 

T*7°b- b K<m vrcmm%ffi& bft«. ±et?*«? l 

fc:500 /iM^^— FP7x7 -;V^500 /i 1/^ x^^Sn b 

ft 0 SJiSaiOO/i He:2N NaOH (ft7feM^) 50/il^^iH 
b, Wt4feH^^]^«*bfc^ 540nm~620nmCD® 

CYP2Elffi58gi*fc LTHepc/2El .3-8ffi^#fto 
[0 0 3 0] (9)CYP3A4^« <Dm&<Dffl£.tm£& 

xZbXf P7 (sSBBWai) 

TlOmM tC*S«t5lC^!Kbfc:o !ltl>£2% FCS (B 

io Whittaker) *-&tT^ 7x7-;VW F^DMEM^ifi 
(GIBCO BRDT»100/iH fcftS <t 5 fc#3Rbfc. CYP3A4 
SBWiaSW^x^yw F (Falcon) tc^Sb, 3> 
7;UxybtaS:5S7 C0 2 -fy^a^^-f*3TigS 
bfc 0 JgifiWgfU 7x7-;Vb-y F^DM 

imm:7U- hfi:{rtlb?tajfi*i!H9»Lte«, ±rHT* 
#|Rbfcl00/iM fXhXrn 7^500 ft l/>7x;V?itob 
T37°C-c--K^?4±fco ^x/WrBEJSiKSBiRU * 
a©7-fe h-M);b Cfli?t*fi»D *»fiP-JB-&«, 
&ttH£BjMfc£Lft« ^ti^r, HPLCfcTRliSjStf'K* 
bfe6j8-tlFP^7 L 7.hXxP>'^Sbfto 
ti, Capcell Pak C18 AG120 (5 /ink 4.6mm0 x 250mm, 
%^M) %m^tc 0 mtLX, 40% ^^7-;V (HPLC 
fiBfc*0O x 3.5% 7-tb-f f J;V^la (HPLC 
ft) l d|iES) B^i:LT40% S^7-;K 20% 
b — b U V»te a Tf t±B?BtO0~ 

100% ^BilWft^TVxyK 20~30^HiB?KlOO%, 
tnUSHiAJBElOMfca § <k 0 &7p WLMfetiL b 
fto 40 /il ^^i^^syU JfSSl.Oml/m 

im, *7i*ias«icT*ife}t:^bfc^»FB*ffl^rtSffl$ 

fnyti, 254nm (ORTfeJK) 7?^ffibfc 0 1iPfeHfcb 
T, 50/iM fXbXfDy 5fiM 

^rXbXxPy (fi{t^Df-b7^-) 40/il 
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&CYP3A4S38818: t LTHepc/3A4 . 5ffi*f#fc 0 

[0031] mmm 3 f- h 2 n- AP45o;issa*©s§ 

& 1 P45Q %I»flJSSS fc*ff 5 Km, Vm« 
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[Hi] 



CYP 






Km ftiM) 


Vmax (pmol/mln/mg) 


CYP1A1 






0.25 


56 


CYP1A2 


Hepc/1A2.9 




Q72 




CYP2A6 


Hepc/2A6LS 




11.1 


41a 


CYP2B6 


Hepc/2B&S$ 




81 


60 


CYP2C8 


Hep^G8.46 




7.4 


Q.0O9 


CYPSC9 


HepcteCai 




77 


23 


CYP2C19 


H0PG/2C19.12 




8,26 


140 


CYP2D6 


Hepc&D6.39 




17 


14 


CYP2E1 


Hepq££1.3-6 




83 


120 


CYP3A4 


Hepc/SA4.5 




96 


71 



[0 0 3 2] &K0S4 7-trh75/7 x>©CYP2El5i 
1. KTT7 4 ytM' 

HepG2 &5VMiC1fl>ZEl3g&fflIH (Hepc/2E1 . 3-8) fflfjjg 
(4 xlO 5 eel ls/ml) it, 5% FCS :£#tfDMEMigifiT?3T5g 

a^3£ffjh**SSaKT?{4* CtfcL-Buthionine [S,E] 
-Sulfoximine (BSO, Sigma) ^ftl&iifilOOfiM fcftS 
±3t«taLfc 4BWJig*Lfc^ &^i;WcPBS (Fl 
aw) T?Hg/iiepHLft 3-C4,5-Dimethyl-2-thiazoly 
l)-2,5-diphenyl-2H-tetrazolium bromide (MTT, Sip 
20 pi ^i!lPLT37 a CT-3^'f y^^-^-h 
Uft. &V>?\ &t>xMclO% SDS, 0.01N HC1 M 10 
0/il §^DLT37°CT'-8fe-ry+a^-bLfc^ 59 
Onm ©KJK&SHJgbfeo IS#*H 1 fcjasTo 
2 . LDH (lactate dehydrogenase ftjgffifeklKBftlO ft 
ffi©fiJSMTT7 v -fe^USS^ t PI U7 U- h -rlf-f >™P 
2 «[f OTV- r-^fflMLfe (ig«±?f*<DLDH?g14?il 
fctg*±it + »»l&4'©LDHi£te ft£ 

7U~h (tg%±M*<VU)$£WMMFiiy (D&VzDVfr 
h 10 fl 1 OifflLhif *SBR LTgtJ<D967 x;V7 W > (C 

7V-b (igg±?»^©LDH?g14 + ffflM^cOLDHSttjIU 
%W) <D #!>x;Vfc:iOfil010irriton X100 CRtiteW 
$) • JW$U 37°CT?45^y^r^-h Lfc e 

1500 rpm StjTO^ *!>x;Wj»6lO/tl©««J:JI 

7j<40 ^ 1 Lfco Ch50^U-hO**i 
tgtt^rCytotox 96 Non-Radioactive Cytotoxicity Assa 
y Kit (Promega) IcTlSLfc fflbfcSOSIffiKtt* 



ISH (HK B92) 
20 7-kb7S.S7x.y&*MK : &&?Zb, WSBSfcaM 

^ttffla^s^^sjSjBWfcisiWJbsfcft, P450fc 

Ronis (5^ Cytochromes P450 Metabolic and Toxicolo 
gical Aspects 211-240^—^ ^tgC. Ioannides ISfr 
30 CRC Press 1996^). 7* b757 7i>B, HepG2 « 

■&S fc, Hepc/2E1 - 3-8fflBBfc43V>TH;7"fe h 7 5 / 7 x 

vfcsf t » 4 ^itiB lt, a d msremm 

tt#WKLDH*Hffl*4i:?feo HepG2 UttBSOOftffllftjIH* 
BBft6nfti&»oft (H2) o MTTST?t>7-feb7 
= /7xytiHepG2 *<ttf Hepc/2E1.3-8ailiaOMrrSii 
*t)T^K*5>**fto C&ltBS0*±t#^-li§fcs Hep 
c/2El .3-8«t^3V^T 7-fe h 7 5 7 7 x V fcftf § JB 

«^3WB»5tlJi: (HO o Hepc/2E1.3-8«*^L 
TV^SCYPZEl ffi14fc<fcoT7-fer-7S77xMiftI# 

n«. BSO *fl^2^^#f-*V*ttlB 

nfti:#^P»n§ 0 Hepc/2E1.3-8iBJfattCYP2El Stt^ 

[0 0 3 3] ^ffi^j5 ^yX77b^-try©CYPlAl% 
50 ^miafcJ;SftffiS1${fci:«Iia*ffio^H 
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CYPlAlfSSlSfflBS (Hepc/1A1.4) (4 xlO 5 cells/ml) 

5% fcs ^mMmmTpsi^.<Dmm^Mht^yx 

yyyv^y (Sigma)i:£:&£5% FCS ^t?DMEM±§tft 
TCO* -Yy^^-^-fiTiHSbfco 4BfSlg§bfc 
&7x;W;:PBS (Flow) Tlmg/mlfcHiSbfc MTT (S 
igma)J§?& 20|il ^gsiPbTS?^"^^^*^- 
hbfto &l^T% £-7xM;:i09i SDS, 0.O1N HC1 Sfflc 
100 fil £^!iqbT37°CT*— Sft^7^^- h bfc^, 
590nm ©B&l&£?i5£bfCo 3 «Tc 10 

(S3) 

^yXryhy^y^ cypiai 5£©c£^Tf^£ 

«lW±t55Elt^5tiri>5 ( K. Kawajiri 
{SA -1 Cytochromes P450 Metabolic and Toxicological 
Aspects 77-97^—7, Wm. loannides CRC P 

ress 1996^) 0 HepG2Jcft^THepc/lAl AmMfctS^T 

^yX7 y v 7-t y<D~m&&mm^^Ti s§tt©M'> 

tiWib 5 ftfc 0 Hepc/lAl .4£SH&^lbTV^ CYPIAI 

?Stt^c c l;oT^yXT>'^v-fe^'^I^^n^ £bfcft 20 

[0 0 3 4] ^Sl®!6 ^D7*777 5 F©CYP2B6 
1. MTT7<>"t-f 

CYP2B63iHSiJfflflS (Hepc/2B6.68) (4 xlO* cells/ml) 

5% fcs ^tsmwmmx^fi^.omm^mvrz'y 

^P7*X775H (Sigma) ££^£5% FCS^-gtSDMBM 

bfe^, ^>7x;WePBS (Flow) -eimg/mltllfflbTc MT 30 
T (Sigma)i^ 20fil »&PbT37T;T- 3H#5K7*;x 
^-hLfc, ^T 5 , ^x-H/KllOS SDS, 0.01N HC1 
mM 100 \i l%ma LT37*Ct»— 7*a^- h bfc 
It, 590nm ODRlRSjPfl^Lfto K**H 4 £5*1". 
2 .LDH SfcB©il£ 

MTT7 y -tr-f fc ^C^i — h -7 if -< v i?2t!rf o:/ 

U-h^tLft (i£«±m*©LDHffiffifM 

02 -fi/^a^-^-fcT**^ lto7W> (ig 
«±»^©LDH«ffil!£fll) ©fttfx/WPfelO (ilOiS 40 

ti8S7k4o /iisjfttabftp -7a, iwfl^wi' cm 

xMZIQ fiWlW Triton X100 J&Sftl •SBfU 37°C 
T^^-M/ft. 1500rpm 5£W3fcWfc # 
£ x;Ufr B10 /il OiSathJUftHBR LTSII096 £ x;V7 

w'nc«tau sgesss*4o ^i*samLfto eft 

P>©7b- b©&^x;V©LDHM1£ ; £Cytotox 96 Non-Ra 
dioactive Cytotoxicity Assay Kit (Promega) {CTiH 
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^fc 0 ig§t±s* *«LDH?gi4 / (.mm±m*<Dum& + 

c 

(H4, 5) 

^n7*^775HJ4 tttf #HffcS nftft, 
W&#^£oT£$bfc*7*7^ K^T^n W> 
j^7;^;Wt9J fc btmi u frlHl&rt £ 

£.£tT.Tl % 5 (K. H. Thomas Jifr Cancer, research 53# 

5629-5637^—^1993^) 0 ^D7*77r3K 
tt» Hepc/2B6.68Sfflffife:45V^T2«iM*1»©»S"eiiKffi# 

J&S14«6£>fc CH4) o -73, MTTffiT?t>Hepc/2B6. 
mMmiZ ^T^n7*7775F ©»Kft£WfcllT 
T SSttO«^3WB»6nft (05) . Hepc/2B6.68« 
tfSHSLTV»3CYP2B6 gttC < toTi'*n7*^7r 

[0 0 3 5] gfififfll 7 CYP3AtiSttOH#OlMff 

12 J^T^i'n^p— bfc Hepc/3A4.5 fflflSfciSBU 
^yy)V^yhK-&%&X*i£mi,rco 7x7-;VW F 

DMEM *8J6T?2 pli^m, 500 ft 1 © 2%FCS 
C?7xy-;!/Uv DMEM ^T^ifiRbfeS^OiS 

gEO-Jr hn-^-y— ;> (Biomol Research Lab. )^^JU 
bT 37"C 7*4 'l^H-fy+a^ ^3>bfc 0 7x7 — 
;l/b'y DMEM tgifirc? 2 @Sfe3t^ 500 /il © 2% 

FCS *-&tJ7x7-;VU-y DMEM jgifiTfftiRL 

fcft^MM 100 ftM Of7hXfnV«»!lLft, 37 

7? 1 W^i^hVU ±3f ^HIlKb 
ft. ^M©7-b h- h U ;V*S5ta • 'RSttftlH 

SfiM2<0(9)ta%Lft^rST?HPLC *fflV^T 6j8-tFa 

*7r7 b7fp y*)6«Ufto JttM^BJI8Wll8ttlP 
B#© 6^-tiFn^^-r7;b7'rt3yigg*^ 100X fc 
bfcfg^fE^bft (06) 0 ^rb3^y-;H4, 
CYP3A4ffi*fflfcbTftl6nTV , »5 ( S.J. Baldwin (5fr 
Xenobiotica 25# 261-270^—71995^) , 7r-=i7 
y-;VOWEfcft#LT Hepc/3A4.5 ffl|fit*H-*CYP3 
A4 ?gfe (rXhXfny 6/3- zKKffciStt) 
ftfc (B6). ^hn7y-;V© ICso ft, 0.3 pM W 

[0 0 3 6] USSM 8 CYP2ElSttm«©Sf «T 

Hepc/2E1.3-6til(iB (5 xl0 s cells/ml) 5% FCS 

(-7^^;V7;V7*^>F) mymm tt&icuft 

^7n7b-FKjfSU C0i -ry^a^-^-^T 5 
■3BHJg*b&. iWffl*!Rg[U 7x/-;l/U^F^D 
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I^7-KD7i7 -;l/%500 fi 1/7 x.)Vmn L f' a 37°C 

StlOOplfcZN NaOH (SDfcjMiSD 50 p l*SSfjPU -^RStt 
»K£*j8&ltfc£Lfcfc* ^/l^7^ MJS-UV (5# 
isZr-kX) KX, 540m~620im©iRlK#Sd£U 

H^Sm (0 7) 

Cfctfa^StiTfc!) (M.J.J. Ronis-Kfr Cytochromes P 
450 Metabolic and Toxicological Aspects 211-239-^ 
-5?, MISC. Ioannides Kfr CRC Press 1996^ X 

[0 0 3 7] 

[?§BJ!©3f]ll] #&^©fcb^h*n-AP45Q*&j£ 
K5^r*tblFM**0««Blia«tt* (a)£#* 
Hf * J: tf /£ & » flfttt»Jltt»e § (b) 

Sftr* J: tf /S ft ttrtfiEttaKftW«ft«Mk*«BS» 
(d)£tf*fefc j: tf /* ft F^EltSK«ffi»iSo|sa 

mmxmic <t ssesfe oo ****** * tf /* ft » 
* ff /s ft » rtfttyutfWte «fc * ff*£> s ft a oo 



30 



10 



20 



[0 0 3 8] 



[HI] ^!6M4^Sn?c:T-febr5y7xy©» 

«sratist'*iirrKiftflottJME3^. bb*, -o- 

«HepG2&, -A-{±Hepc/2E1.3-8^ -•-l±HepG2+ 
100 /A M BSO^. -A-ttHepc/ZEl. 3-8+100 pM BSO*^ 
To 

0-{*HepG2^, -A— t±Hepc/2E1.3-8*x -•— &Hep 
G2+100/aM BS0£> — A— iJHepc/2BI. 3-8+100 fiM BS0 

im 3 ] $mm s ntc^yxr y+ ^^©smb 

pG2§, -•-ttHepc/Ul.4*^To 
[04] HJS0il6T^nft^a7*X7rSH©S5 

mm\mmzMT%m r inm<Dm&*miro h*. -o 

-ttHepC2J&, -•-t±Hepc/2B6.68*^fo 

[0 5] HSSM6T*^nft^^n7^X7T5F©SH 
MSIt^iiKIWfSLDHJBimWttOjga^To 0*> 
-O- &HepG2^ - &Hepc/2B6 . 68^^T 0 

[0 6 ] mmm 1 ^ms nr^v^-r ^/-;i/©cYP3A4jg 

[07] ^ffiffil 8 T'^S nftCYP2ElSttS!»fc wr « is 



[01] 



[02] 




KepG2 

HepG2 BSO 




0 2.5 5 T.5 10 12.5 
7-t H/S^ 7i> CmM? 



HepG2 
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O 2.5 5 7*3 10 
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